We investigate coxistraihtti on flavor-changing neutral Higgs boson masses and couplings in left-right symmetric giuge theories which arise from the 'neutral K and B meson systems. The mass of such bosons must be in the multi-TeV region to avoid unacceptably large K" -K" or @' -B" transition amplitudes.*
An assumption about the mass of right-handed neutrinos can be avoided by studying nonleptonic kaon decays. The result5 is an approximate lower bound &MR 2 300 GeV; however, the theoretical analysis of such decays has its own uncertainties. .-~. -.
The K" -K" system also turns out to be quite sensitive to the mass of In a previous short paper9 we showed that these weak mixing angles are just -. . those so as to make the s ++ d quark flavor-changing neutral Higgs coupling jlmost vanish, but that the resultant domain of a,ngles contradicted information on (b --r u)/(b ---+ c). To prevent disastrously large contributions to AMK = MKS -MK~ these Higgs masses must be raised to be of order 10 TeV.
In this paper we expand on this subject. We investigate the constraints on -In Section 2 we will discuss the general LRS theory, paying particular attentiou to the neutral Higgs interaction terms. An analysis of the neutral Higgs contribution to AMK and the resulting constraints are presented in Section 3. Section 4 centers on a similar discussion for the neutral B meson system. We offer our conclusions in Section 5.
-. .
Left-Right Symmetric Models
In this section we will describe some features of LRS models relevant to our discussion of the neutral K and B meson systems. More complete discussions may be found in the literature. 2&10- 12 We will generally follow the notation of Two combinations of the fields ~$i have comparable large (I) masses and have flavor-changing couplings to quarks. We.take the--masses of these latter two Higgs to be equal in the ensuing analysis and refer to a single mass MH.
The remaining three Higgs bosons involve primarily the fields AL,,R which don't couple to quarks.l 1
The quark mass matrices arise through Yukawa couplings to Q and 6: (5) where the 3 x 3 matrices F and G are Hermitian, and the quantities with generation labels suppressed, are doublets of charge 2/3 e and -l/3 e quarks, 
where AN and Ap are diagonal matrices with elements fl. In other words, if we want positive masses and to put KL in standard form, then KR is related to KL by Eq. (9). Mohapatra et al.* considered the special case where AN = Ap = f 1. ~_ -.
We will treat this, as well as the more general case in Eq. (9) 
wfrere flavor diagonal terms have been dropped. Specifically for neutral meson systems, the effective Lagrangian for-neutral--Higgs exchange-in the process htl2 -+ ij2Ql is 1 efi Nh2A:Z(hLq2RhRq2L + hRq2LqlLq2R) (12) where for charge -e/3 quarks cs _ h2 = (K;DPKR)~,,~~ Ai2 = (KR+DPKL)PI, (12 9 (13) We have assumed that the two flavor-changing Higgs bosons have a common mass, h!fH.
In manifest and pseudo-manifest LRS theories A and At are closely related:
in-a manifest LRS theory they are equal, up to a possible sign, while in a pseudomanifest theory they are complex conjugates, up to an overall phase. where ci = cos 0; and si = sin ei, we explicitly have in the manifest LRS theory: )--1
In the next sections we will examine the neukal K and neutral B meson mass differences, employing Eqs. (12), (15) and (16) 
The Neutral K Meson System
The short-distance contribution to the K" -K" mixing amplitude involving the charm quark is known to be of the correct sign and roughly the right magnitude" to explain the observed mass difference AMK. While there are indications that there may also be comparable long-distance contributions,'* other effects which would result in contributions much larger than the observed magnitude of AMK are presumed to be unacceptable. In particular, this is the kind of prohibition which was used by Beall et ~1.~ on the contribution involving WL, WR, and charmed quarks to put a lower bound of 1.6 TeV on MR.
With no t quark and for neutral Higgs boson masses of several hundred
GeV, the flavor-changing couplings given in Eqs. (15) and (16) 
in the very good approximation of small angles 8i, and neglecting m, compared to m, and mt. The corresponding constraint due to the imaginary part of the Kc -K" mass matrix (which is related to 6, the CP violation parameter) forces Since for ~suCh a heavy quark MB R mb + md x mb, the next to last factor should be close to unity. We also expect BB = O(1). We have normalized various quantities to nominal values in Eq. (40). In particular, we expect25 fB NN fK (m fir) and we have normalized s2 to its maximum value in terms of the 6 lifetime from Eqs. (31) and (32).
To connect the value of (AMB/I') quantitatively with the amount of B"-Bo mixing, we recall that the latter will give rise to events with same-sign dileptons when both B mesons produced in e+er Collisions decay semileptonically. Since it is expected that CP violation will be small, t,he number of same sign dileptons In the present paper we have generalized our argument further to cover not only manifest LRS theories, but also pseudo-manifest (or charge-conjugation conserving) LRS theories where both parity and charge conjugation invariance (and therefore CP) are restored at very high energies. By incorporating new information on the 6 lifetime we have shown that with rnt s 250 GeV, the s * d flavor-changing neutral Higgs coupling cannot be made to vanish in such theories. Therefore, in either manifest or pseud*man-ifest LRS theories the relevant neutral Higgs mass must be raised to avoid a disastrously large contribution to AMK and/or e. If the flavor-changing neutral Higgs contribution is set to be less than or equal in magnitude to the observed AM,, then MH 2 8 TeV.
i There is still the out2' of having m: 2 250 GeV. However, by considering B" -B" mixing we have been able to-show that experimental indications of the i lack of complete mixing imply that for mt 2 250 GeV, MH must be greater than about 2 TeV in either the manifest or pseudo-manifest LRS theories.
Thus we find that independent of the value of mt, the mass of the flavor- 
